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Amendments to the Drawings 

The attached sheets of drawings include changes to FIGS. 1-1 1 as needed to answer the issues 
raised on form PTO 948. These sheets replace all the original sheets of drawings. 
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FIGURE 1. WESTERN BLOT ANALYSIS OF P. SALMONIS 
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FIGURE 2 



A. ORF's in the region of the ospA gene from P. salmonis 
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B. DNA sequence of ospA gene from P. salmonis (SEQ ID:1) 

ATGAACAGAGGATGTTTGCAAGGTAGTA 

ACTTTAGTCGTCAAGAAGTCGGAGCTGCGACTGGGGCTGTTGTTGGCGGTGTTGCTGGCCAGCTGTTTGG 

TAAAGGTAGTGGTCGAGTTGCAATGGCCATTGGTGGTGCTGTTTTGGGTGGATTAATO 

GGTCAATCGATGGATC^GCTVGGATAAAATAAAGCT^^ 

TGACACGTTGGCGTAATCCAGATACAGGCAATAGTTATAGTGTTGAGCCAGTGCGTACTTACCAG 

CAATAAGCAAGAGCGTCGCCAGCAATATTGTCGAGAATTTCAGCAAAAGG 

GAAGAGATTTACGGCACTGQVTGCCGGCAACCGGAT^ 

Amino acid sequence of OspA protein (SEQ ID:2) 

MNRGCLQGSSLI 1 1 SVFLVGCAQNFSRQEVGAATGAWGGVAGQLFGKGSGRVAMAIGGAVLGGLIGSKI 
GQSMDQQDKIKLNQSLEKVKAGQVTRWRNPDTGNSYSVEPVRTYQRYNKQERRQQYCREFQQKAMIAGQK 
QE I YGTACRQPDGRWQVI STEK 

C. Sequence alignment of the OspA proteins of P. salmonis 
and R. prowazekii 



P. salmonis : mnrgclqg 
R. prowazekii : MKLL 



P. salmonis : 
R. prowazekii : 
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P. salmonis : 
R. prowazekii : 
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FIGURE 3 

A. Map of plasmid pBC-17kDa encoding the ospA ORF. 
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B. Western blot analysis of OspA expression. 
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FIGURE 4. 

A. Strategy for construction of the E. coli codon optimized ospA gene. 
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B. Oligonucleotide #1 (SEQ ID:9) 



CGCCAGGGTTTTCCCAGTCACGACGGATCCGTCTCATATGCGTGGTTGCCTGCAGGGCAGCTCTCTGATC 
ATTATCTCTGTTTTCCTGGTGGGTTGCGCCCAGAACTTCAG 

Oligonucleotide #2 (SEQ ID: 10) 

TGGGTTGCGCCCAGAACTTCAGCCGCCAGGAAGTTGGCGCGGCCACCGGTGCGGTTGTGGGCGGTGTTGC 
CGGCCAGCTGTTCGGTAAAGGCTCTGGTCGTGTGGCGATG 

Oligonucleotide #3 (SEQ ID:11) 

AAAGGCTCTGGTCGTGTGGCGATGGCCATCGGCGGTGCGGTTCTGGGCGGTCTGATTGGCTCTAAAATCG 
GTCAGAGCATGGACCAGCAGGATA 

Oligonucleotide #4 (SEQ ID: 12) 

GTTCCACAGAGTAGCTGTTACCGGTGTCCGGATTACGCCAACGAGTAACCTGGCCGGCTTTCACTTTTTC 
CAGAGACTGGTTCAGTTTGATTTTATCCTGCTGGTCCATGCTCTGACC 

Oligonucleotide #5 (SEQ ID: 13) 

GGTGCCGTAGATTTCCTGTTTCTGACCTGCGATCATGGCTTTCTGCTGAAATTCGCGGCAGTACTGCTGA 
CGGCGTTCCTGTTTGTTGTAACGCTGGTAGGT 

Oligonucleotide #6 (SEQ ID: 14) 

CGTCCTCTCGTCCTGGTCCGAATTCAGATAAGCTTATTTTTCGGTGCTAATCACCTGCCAGCGGCCATCC 
GGCTGACGGCACGCGGTGCCGTAGATTTCCTGTTTCTGAC 

C. DNA sequence of E. coli optimized ospA gene, 17e2 (SEQ ID:3) 

ATGCGTGGTTGC CTGCAGGGCAGCTCTCTGATCATTATCTCTGTTTTC CTGGTGGGTTGCGC C CAGAACT 

TCAGCCGCCAGGAAGTTGGCGCGGCCACCGGTGCGGTTGTGGGCGGTGTTGCCGGCCAGCTGTTCGGTAA 

AGGCTCTGGTCGTGTGTCGATGGCCATCGGCGGTGCGGTTCTGGGCGGTCTGATTGGCTCTAAAATCGGT 

CAGAGCATGGAC CAGCAGGATAAAATCAAACTGAACCAGTCTCTGGA/^AAAGTGAAAGC CGGCCAOT 

CTCGTTGGCGTAATCCGGACACCGGTAACAGCTACTCTGTGGAACCGGTTCGCACCTACCAGCGTTAC^ 

CAAACAGGAACGCCGTCAGCAGTACTGCCGCGAAT^ 

GAAATCTACGGCACCGCGTGCCCTCAGCCGGATGGCCGCTGGCAGGTGATTAGCACCGAAAAA 
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FIGURES 



A. Amino acid sequence of optimized OspA protein, 17E2, (SEQ ID:4). 

MRGCLQGSSLI 1 1 S VFLVGCAQNFSRQEVGAATGAWGGVAGQLFGKGSGRVSMAI GGAVLGGL IGS KI G 
QSMDQQDKIKLNQSLEKVKAGQVTRWRNPDTGNSYSVEPVRTYQRYNKQERRQQYCREFQQKAMIAGQKQ 
EIYGTACPQPDGRWQVISTEK 



B. DNA sequence of cl7e2 ospA construct with N-terminal fusion partner (SEQ ID:5). 

ATGTCAGTTGAATTCTACAACTCTAACAAATCAGCACAAACAAACTCAA 
CTAAGACATCTGACAGTGATTTAAATTTAAATGACGTAAAAGTTAGAT ATT ATTACH 
ACAAGGACAAACTTTCTGGTGTGACCATGCTGGTGCATTATTAGGAAATAGCTATGTTGATAACACTAGC 
AAAGTGACAGCAAACTTCGTTAAAGAAACAGCAAGCCCAACATGAACCT 

CTCATATGCGTGGTTGCCTGCAGGGCAGCTCTCTGATC^TTATCTCTGTTTTCCTGGTGGGTTGCGCCCA 
GAACTTCAGCCGCCAGGAAGTTGGCGCGGCCACCGGTGCGGTTGTGGGCGGTGTTGCCGGCCAGCTGTTC 
GGTAAAGGCTCTGGTCGTGTGTCGATGGCCATCGGCGGTGCGGTTCTGGGCGGTCTGATTGGCTCTAAAA 
TCGGTC AGAG CATGGACCAGCAGGATTU^AATCAAACTGAACCAGTCTCTGGAAAAAGTGAAAGCCGG C CA 
GGTTACTCGTTGGCGTAATCCGGACACCGGTAACAGCTACTCTGTGGAACCGGTTCGCACCTACCAGCGT 
TACAACAAACAGGAACGCCGTGAGC^GTACTGCCGCGAATTTC^ 

AACTVGGAAATCTACGGC^CCGCGTGCCCTCAGCCGGATGGCCGCTGGCAGGTGATTAGCACCGAAAAA 

C. Amino acid sequence of C17E2 OspA construct with 
N-terminal fusion partner (SEQ ID:6). 

MSVEFYNSNKSAQTNS ITPIIKITNTSDSDLNLNDVKVRYYYTSDGTQGQTFWCDHAGALLGNSYVDOT 

KVTANFVKETASPTSTYDTYliDPSHMRGCLQGSSLI I ISWLVGGAQNFSRQEVGAATGAW 

GKGSGRVSMAIGGAVLGGLIGSKIGQSMDQQDKIKLNQSLEKVKAGQVTRWRNPDTGNSYSVEPVRTYQR 

YNKQERRQQYCREFQQKAMIAGQKQEIYGTACPQPDGRWQVISTEK 
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FIGURE 6 

A. Expression vectors encoding the optimized ospA fusion constructs 
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B. SDS-PAGE analysis of C17E2 expression. 
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FIGURE 7 

Map of the ospA-iusion construct encoding a C-terminal fusion 
partner under T7 promoter control. 
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FIGURE 8 

A. CLONING STRAGEGY FOR OSPA TCE FUSION PROTEIN 
CONSTRUCTS. 
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B. (a) Nucleotide sequence of the tt P2 olignucleotide (SEQ ID: 17) 

CGCCAGGGTTTTCCC^GTC&CGACGGATCCGTCT^ 
GGTATTACCGAACTOATTAATTAAGCTTCGGACCAGGACGAGAGGACG 

(b) Nucleotide sequence of the MVF olignucleotide (SEQ ID: 18) 

CGCCAGGGTTTTCCCAGTC^CGACGGATCCGTCT 
CGTCTGGAAGGCGTGATTAATTAAGCTTCGGACCAGGACGAGAGGACG 



(c) Amino acid sequence of the tt P2 TCE (SEQ ID: 19) 
QY1KANSKFIGITEL 

(d) Amino acid sequence of the MVF TCE (SEQ ID:20) 
LSEIKGVIVHRLEGV 
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FIGURE 9 

Coho salmon antibody titres against OspA-fusion protein 
candidate vaccines. 
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FIGURE 10 

Whole lymphocyte proliferative response to OspA-fusion 
proteins in Atlantic salmon. 
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FIGURE 11 

Vaccine trial in coho salmon of OspA fusion proteins. 




